
What would you tell other people?
If you start to feel like you need to lose weight and
you’re taking it to extremes, go and find someone to
talk to. This eating disorder can and will kill you. If you
have an eating disorder, seek help now, before it’s too
late. The longer you live with an eating disorder, the
harder it is to give it up. Furthermore, I think people
need to know that:
x People with eating disorders aren’t just trying to get
attention

x People with eating disorders use their eating
disorders to cope with stress
x Getting better and becoming healthy is an everyday
battle, as you know that you can relapse and have to
start all over.

If you know anyone who you think has an eating
disorder, try to talk to them in a way that they won’t
think they are being ganged up on, and talk to a person
you feel like you can trust. I wish I had sought
treatment early on.

Lesson of the week
Poor glycaemic control caused by insulin induced
lipohypertrophy
Tahseen A Chowdhury, Valerie Escudier

Good glycaemic control reduces the risk of complica-
tions of diabetes.1 Secondary failure of oral hypogly-
caemic treatment is common in patients with type 2
diabetes, and thus insulin treatment is often needed to
improve glycaemic control. Indeed, in the UK prospec-
tive diabetes study 38% of patients with type 2 diabetes
needed insulin treatment after 10 years.1 The reasons
for poor glycaemic control are many; and despite insu-
lin treatment many patients with diabetes have poor
glycaemic control.2 Lipohypertrophy is characterised
by a benign “tumour-like” swelling of fatty tissue
secondary to subcutaneous insulin injections. We
describe two cases in which poor glycaemic control was
directly related to insulin induced lipohypertrophy,
recognition of which led to major improvements in
glycaemic control.

Case reports
Case 1
A 37 year old woman had been given a diagnosis of
type 1 diabetes when she was 7 years old. She was
treated with soluble insulin twice daily. She was
transferred to our diabetes unit in 2000. She had expe-
rienced problems with fluctuating blood glucose
concentrations, recurrent hyperglycaemia, and fre-
quent unpredictable hypoglycaemia, despite compli-
ance with diet and regular self monitoring of blood
glucose. At her most recent annual review she was
noted to have mild background retinopathy but no
other microvascular or macrovascular complications of
diabetes. Results of lipid, urea and electrolytes, and thy-
roid function tests were normal, but her glycated
haemoglobin was 9.1% (normal range 3.6% to 5.1%).
She was treated with Human Actrapid (Novo Nordisk)
at a total daily dose of 30 units a day and Human Insu-
latard (Novo Nordisk) 26 units at night, both adminis-
tered through a pen device. After her latest annual
review she was referred to the diabetes specialist nurse
for further follow up in an attempt to improve her gly-
caemic control.

The diabetes specialist nurse noted that she had
fluctuating blood sugar concentrations, ranging from

2.0 mmol/l to 18.9 mmol/l, and unpredictable hypogly-
caemic episodes occurring three or four times a week,
with good awareness. The nurse reviewed her injection
technique and noted significant lipohypertrophy at the
sites of her abdominal injections. She was advised to
avoid these sites for future injections and to reduce her
insulin dose by 10%. Over the next six months her
glycaemic control improved, with home tests showing
blood sugar concentrations ranging from 3.4 mmol/l to
9.8 mmol/l before meals and 6.7 mmol/l to
12.3 mmol/l after meals. The frequency of occurrences
of hypoglycaemia reduced to less than once a month.
Her glycated haemoglobin fell to 6.8% within three
months, despite the reduction in insulin dose.

Case 2
A 56 year old woman was seen in our diabetes clinic with
poor control of her diabetes. She had been given a
diagnosis of type 2 diabetes 10 years earlier and was
changed to insulin treatment four years earlier because
of secondary failure of oral hypoglycaemic treatment,
when her glycated haemoglobin was 9.5%. She was
treated with Human Mixtard 30 insulin (Novo Nordisk)
twice daily at a total daily dose of 64 units and achieved
reasonable control of her diabetes within six months
of insulin treatment (glycated haemoglobin 6.4%). At
her most recent annual review, however, it was noted
that her glycaemic control was deteriorating—with
home blood sugar concentrations ranging between
3.8 mmol/l and 24.5 mmol/l and occasional unpredict-
able hypoglycaemia. Her treatment was changed to
Human Actrapid and Human Insulatard in a basal bolus
dosing regimen at a total daily dose of 52 units a day.
Despite good dietary compliance, regular self monitor-
ing of blood sugar concentrations, and adjustment of
her insulin dose she still had erratic glucose concentra-
tions and poor control, with a haemoglobin A1c of 8.9%.
There was no evidence of microvascular or macrovascu-
lar complications of diabetes, and lipid, urea and electro-
lytes, and thyroid function tests all gave normal results.

She was seen by a diabetes specialist nurse who
reviewed her injection technique and injection sites
and noted that she had severe lipohypertrophy. She
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was advised to avoid injecting into these sites, to rotate
injection sites, and to reduce her insulin dose by 10%.
Within three months her glycated haemoglobin fell to
6.7%, her blood sugar concentrations improved to
between 4.5 mmol/l and 10 mmol/l, despite her lower
dosage of insulin, and she had no further episodes of
hypoglycaemia.

Discussion
Diabetic lipodystrophies, particularly lipoatrophy, were
common local complications of insulin treatment in
patients treated with bovine or porcine insulins.3 With
the introduction of human recombinant insulins,
lipoatrophy has become uncommon, but lipohypertro-
phy remains a major problem. It is estimated that the
prevalence of clinically significant lipohypertrophy is
around 20% to 30% in patients with type 1 diabetes
and around 4% in patients with type 2 diabetes.4

Lipohypertrophy seems to be due to a cellular
response of adipocytes to the local effects of injected
insulin. However, susceptibility to the complication
varies significantly, and hence immunological factors
may be important. A recent study of lipohypertrophy
in children and young adults with type 1 diabetes
found that titre of insulin antibodies correlated directly
with the degree of lipohypertrophy in these patients.5

Other suggested risk factors for lipohypertrophy
include frequent injection at the same site, type of
insulin, number of injections a day, total daily dose of
insulin, reuse of needles, and use of pen devices rather
than syringes.4

Injection into lipohypertrophied injection sites can
lead to problems with glycaemic control. Evidence
indicates that insulin absorption can be significantly
delayed, leading to erratic glycaemic control and
unpredictable hypoglycaemia.6 The lipohypertrophied
areas can be unsightly, and the only available treatment
for the condition is liposuction, although not injecting
into the sites may reduce their size over time.

Diabetes UK suggests that injection sites be exam-
ined each year for evidence of lipohypertrophy as part
of patients’ annual diabetes review.7 Although our
patients were asked about injection sites at their annual
review, the lipohypertrophy was not found on routine
clinical examination. It was only when a nurse
specifically looked for lipohypertrophy that it was

found. Ideally, sites should be palpated rather than just
visually examined. Sites are often asymmetrical, as the
dominant hand tends to inject into one side preferen-
tially. Advice to patients when they start insulin
treatment to rotate sites is mandatory. Once sites of
hyperlipotrophy are identified, avoiding injecting into
the area and rotating sites can improve glycaemic con-
trol and reduce the lipohypertrophy. One study
showed that haemoglobin A1c fell from 7.9% to 7.0% in
three months after such measures, with a significant
reduction in insulin requirement (I Franzen and J Lud-
vigsson, International Diabetes Federation congress,
Helsinki, 1997). Indeed, patients should be advised to
reduce their insulin doses once they begin to rotate
injection sites, as they may develop hypoglycaemia
resulting from improved insulin absorption. Changing
treatment to the more rapid acting insulin lispro has
been reported as causing less lipohypertrophy, as the
insulin is more rapidly absorbed and hence the
adipocytes spend less time exposed to the lipogenic
actions of insulin.8
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Submitting articles to the BMJ

We are now inviting all authors who want to submit a paper to
the BMJ to do so via the web (http://submit.bmj.com).

Benchpress is a website where authors deposit their
manuscripts and editors go to read them and record their
decisions. Reviewers’ details are also held on the system, and
when asked to review a paper reviewers will be invited to access
the site to see the relevant paper. The system is secure, protected
by passwords, so that authors see only their own papers and
reviewers see only those they are meant to. The system is run by
Highwire Press, who host bmj.com, and is already being used by
30 journals, including most of the BMJ Publishing Group’s
specialist journals.

For authors in particular the system offers several benefits. The
system provides all our guidance and forms and allows authors to
suggest reviewers for their paper—something we’d like to

encourage. Authors get an immediate acknowledgement that
their submission has been received, and they can watch the
progress of their manuscript. The record of their submission,
including editors’ and reviewers’ reports, remains on the system
for future reference.

Anyone with an internet connection and a web browser can use
the system.

The system itself offers extensive help, and the BMJ ’s editorial
office is geared up to help authors and reviewers if they get stuck.
We see Benchpress as part of our endeavour to improve our
service to authors and reviewers and, as always, we’d welcome
feedback.

Benchpress is accessed via http://submit.bmj.com or via a link
from bmj.com
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